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PNEUMATIC SPRAYING GUN FOR WISCOUS LIQUIDS, DIES AND PASTES 



There are pneumatic spraying guns 
for viscous liquids, dies and pastes that 
have a chamber with compressed air and 
an injector with a tangentially positioned 
orifice for spraying liquid. 

The offered pneumatic spraying 
gun improves uniformity of a stream of 
viscous and contaminated liquids. 

This is achieved by constructing 
the compressed air chamber as a vortex 
whistle with a tangent swirler. In that, 
the pulverized liquid initially forms a 
film which then brakes down into 
droplets as a result of acoustic 
oscillations in the rotating airflow. 

Fig. 1 shows the schematic of the 
pneumatic gun. 

The pneumatic spraying gun has 
the chamber 1 for supplying compressed 
air. The injector 2 is fixed to one end of 
the gun while the other end is covered by 
the plug 3. The orifice 4 with the 
container 5 is tangentially installed on 
the injector for delivering the pulverized 
liquid. 

The cavity of the chamber for 
supplying the compressed air is 
constructed as a vortex whistle with the 
tangent swirler and has two cylinders 6 



and 7 with respectfully larger and smaller 
diameters. The compressed air enters the 
chamber in the tangent direction through 
the pipe 8. The injector is fixed to the 
chamber by the screw 9. 

The compressed air from the pipe 
8 tangentially enters into the cylindrical 
chamber 6 with the larger diameter and 
that initiates air rotation. 

During airflow from the cylinder 6 
into the cylinder 7 the rotational speed is 
increased according to the law of 
conservation of the angular momentum. 
A sound is produced while air exits from 
the small cylinder 7. Frequency and 
intensity of the sound depend on the air 
pressure at the entrance to the injector 2; 
in that the airflow while being rotational 
assumes the funnel shape. 

Liquid or die from the container 5 
tangentially enters into the injector 2 
through the orifice 4. The centrifugal 
force caused by liquid movement as well 
as injection and rotation of the airflow 
stretch the liquid into a circular film. 

To increase injection capabilities 
of the injector and the chamber for 
supplying compressed air, the external 
surface 10 of the chamber end (whistle) 



and the inner surface 1 1 of the injector 
form curvilinear profiles that create the 
annular gap 12 with a variable cross- 
section. The cross-section is gradually 
decreased toward the injector's exit. 

Optimal injection conditions are 
determined by the axial movement of the 
injector with respect to the compressed 
air chamber. 

Two flows - the liquefied one 
shaped as the circular film and the pulsed 
one in a shape of the funnel meet 
together at the exit of the sprayer. In this, 
the favorable conditions for uniform air 
flow distribution along the cross-section 
of the liquefied circular film have been 
created as well as maximum frictional 
forces have been developed as a result of 
the expanding surface. 



Presence of high frequency large 
initial perturbations that spread like 
waves on the surface of the liquefied film 
promote uniform fragmentation of the 
film into small droplets and as a result 
uniform dispersion. 

Claim 

A pneumatic sprayer gun for 
viscous liquids, dies and pastes that 
includes a chamber for supplying 
compressed air, an injector fixed to the 
chamber with a tangentially positioned 
orifice for supplying a sprayed liquid 
with the following distinguishing 
feature that for the purpose of more 
uniform dispersion of viscous and 
contaminated liquids the gun's chamber 
is constructed as a vortex whistle with a 
tangent swirler 
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nHEBMATHMECKHR nHCTOJlET-PACIlblJlHTEJIb 
B5I3KHX ^HflKOCTEFI, KPACOK H nACT 



1 

M3bccth bi nHeBMaTHMecKHe nucTOJieTbi-pacnbi- 

JIHTCIH BH3KHX >KHAKOCTeH, KpaCOK H naCT, HM6" 

lomne Kaiviepy noAaMH onaToro B03Ayxa h Haca- 
>KeiiHyio Ha Hee pacnbi/iHTe/ibHyio ro/ioBKy c Tan- 
renuna-nbHO ycTaHOBJieHHbiM Ha neii ujTyuepoM 5 
A/ifl noflami pacnbi/iHBaeMOH >khakocth. 

rTpe^araeMbifi niieBMaTHMecKHH nucTOJieT- 
pacnbUTHTe/ib yjiymuaeT naMecTBO pacnbMHBamin 

CJ13KI1X H 3arp«3HeHHbIX >KHAKOCTeH. 

ZlocTiiraeTcn sto Bbino/iHeHiieM KaMepw noAa- 10 
mii C/KaToro B03^yxa nneBMaTHHecKoro nncTOJie- 
Ta b BiiAe BiixpeBoro cBiicTKa c TaHrenmia.ibHbiM 
3aBH.xpnTe.neM, 6.iaroAapn MeMy noA-iewaman 
pacnbuiemno WHAKOCTb npeABapnTe/ibHO $opMH- 
pye-rcn b nvienKy, a 3aTe.vi apo6nTCH noA AeftcT- 15 
BiieM aKycTHMccKiix Ko-ie6annii do BpamaiomeM- 
ch noTOKe B03^yxa. 

Ha MepTe>Ke cxeManmecKH n3o6pa>KeH nHeB- 

MaTHMeCKHH nHCTO/ieT. 

nueBMaTHMCCKiiii rniCTO/ieT-pacribiJiHTe.ib HMe- 20 
eT KQMepy / no/iami c>KaToro soaAyxa, Ha oahom 
Konue KOTopoii naca>Kena pacnbuuiTe.Tbuafl ro- 
jooica 2, a Apyrofi 3aKpbiT3arviyiUKOH 3. Ha pac- 
nbi/inTe/ibHOH ro.noBKe Ann noAami paciibiAHBa- 
eMoii >kiiakocth TaHrenunajibHo ycianoB-ieH 25 
ujTyuep 4 c 6a i iKOM 5. 

flo.nocTb KaMepbi noAaMii c>i<aToro B03Ayxa 
Bbino-iHena b BiiAe BnxpcBoro CBHCTKa c TaHren- 
uua^bMbiM 3aB»xpnTeJieM h iiMeeT Aoa muiiiHApa 
6 u 7, cooTBeTCTBCHHO 60vibiuero A»a.\iCTpa m 30 

fJoonucHan zpynna Ms 256 



MeHbiuero AHaMeTpa. C>K3TbiH B03Ayx b KaMepy 
noAaeTCH TaHreHu.na.nbHO no Tpy6e 8. Pacnbi/in- 
Te/ibnan ro/iOBKa c|)h KCupyeTCH na naMepe noAa- 
mh c>KaToro B03Ayxa bhhtom 9. 

C>«aTbiM B03Ayx no Tpy6e 8 bboahtch TaHreH- 
lUia.ibHO b uhji h h Ap hm ccny 10 KaMepy 6 60/ibUJero 
AHaMerpa u b pe3yjibTaie 3Toro no/iynaeT Bpa- 
luaie/ibHoe ABM/Ken He. 

Bo BpeMfi ABii>KeHHH noTOKa B03Ayxa H3 mi- 

jIMIIApa 6 B UIIJIHHAP 7 CKOpOCTb BpaUieHHH B03- 

Ayxa B03pacTaeT no saxony coxpaneHHyi momch- 
Ta KO.in i iecTBa ABii>Kemt$i. flpn BbixoAe B03Ayxa 
H3 Mavioro mi.utHApa 7 B03iniKaeT 3ByK, qacTOTa 

H IJHTeilCHBHOCTb KOTOporO H3MeHHIOTCH C H3M6- 

h6hmcm AaBJieniin B03Ayxa Ha bxoac b pacnbi- 
^nTe-ibHyio ro.noBKV 2; B03AyujHbiH noTOK npii 
3tom, npoAo.n>KaR BpaiuaTbCH, npHHUMaer ({)opMy 
xonyca. 

>KnAK0CTb uji» KpacKa H3 6a»iKa 5 b pacribhin- 
Tevibnyio ro-iOBKy 2 no iniyuepy 4 nocTynaeT Tai<- 
>Ke Tanrcnmia.ibiio, n nc/ieACTBiie ueHTpo6e>KHori 
cimw, B03HiiKaiomcH b pe3y-ibTare abidkchhji 
mchakoctii, a Tan>Ke HH>Kei<min n BpamemiK B03- 
AyuiHoro noTOKa pacTaniBaeTCH b KOJibueByio 
n.ienKy. 

JXjw yBe.qimeiniH iihhcckiihomhom cnoco6nocTH 

paCribMHTC/IbHOil rO-IOBKlI II BbinO/IH€HHOH B BHA6 

CBiicTKa KaMepbt noAaMii cwoToro B03Ayxa BHeui- 

HJ1H nOBepXHOCTb KOHU3 KaMepbi (CBHCTKa) 10 

n BHyTpen iihh rtoBepxnocrb pacnbUTHTe/ibHOH ro- 
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/IOBKH // HMdOT KpHBO^HHCHHbie npOC^HJIH, KO- 

Topwe o6pa3yiOT Me>KAy co6oh KOJibueBOH 
3a3op 12 nepeMeHHoro ceqemifl, yMenbuiaiomnH- 
ch k BbixoAy "3 pacnbLiHTeyibHoft ro.noBKH. 

OnTHMa^bHbie yc.iOBiia hhwckuhh ncmSnpafOT- 
ch nyieM oceBoro nepeMemeHHH pacnbuniTe;ibHofi 
roJiOBKH OTHOCHTejibHO KaMepw noAaHH c>KaToro 
B03nyxa. 

Ha Bbixo^e H3 pacnbi-iHTe-an BCTpeqaiOTCH ABa 

nOTOKa: >KHAKOCTHbIH B BlUe KO.lbUeBOH flvieHKH 

w nyjibcupyioiuHH B03AyuiHbtH b BHAe pacnpbiBa- 
lomeroca KOHyca. IlpH stom o6ecneMHBaJOTCfl 
6-iaronpHHTHbie ycnoBHa ajm paBHOMepHoro pac- 
npeflejieHHfl noTOKa B03Ayxa no ceqeHHio KO-ibue- 

BOH rivlGHKH >KHAKOCTH II C03AaHHH MaKCIlMaJlb- 
HblX CHJI TpeHHH 3a CHeT pa3BHTH5I nOBepXHOCTH. 

Ha.iimne CH/ibHbix Haqa^bHbix B03MymeHnii 
BblCOKOH MaCTOTbl, KOTOpbie pacnpocTpaHfliOTcn 



BAOJlb HOBepXHOCTH >KHAKOCTHOH n/ieHKH B BHA£ 

bojih, cnoco6cTByeT paBHOMepHOMy Apo6jieHHio 
n.neHKH Ha mctkhc KaruiH, oGecneMMBaa TeM ca- 

MbJM OAHOpOAHOCTb paCFlblJIMBaHHfl. 

5 

IlpeAMeT H3o6peTeHHH 
IlHeBMaTHqecKHH nHCTOJieT-pacnbiJurre/ib BH3- 

KHX JKHAKOCTeH, KpaCOK H naCT, HMeiOLUHH KaMe- 

10 py noAami c>KaToro B03Ayxa h Haca>KeHHyio Ha 
nee pacnbMHTe^bHyK) ro/ioBKy, Ha kotopoh TaH- 
reHmiajibHO ycraHOBAeH unyuep a-hh noAanH 
pacnbiJiHBaeMofi whakocth, oTAUHatou^uucR reM, 
mto, c uejibio KaMecTBeHHoro pacnbiJiHBaHKH bju- 

15 khx h 3arpa3HeHHbix KiiAKOCTeH, ero KaMepa 
noAami OKaToro B03Ayxa BbinoJiHeHa b bhao 
BHxpeBoro CBMCTKa c TanrennHaJibHbiM 3aBiix- 
pufejieM. 
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